Neutron Engineering Inc.

EUT : Wireless N450 Gigabit Router (Model Name. F452
Temperature : 24 C Relative Humidity : |60 %
Pressure 1016 hPa Test Voltage AC 120V/60Hz
Test Mode TX N MODE -40MHz/ CHO03, CH06, CHO9-ANT 0
Test Channel Frequency Bandwidth Result
(MH2) (MH2)
CHO03 2422 36.40 PASS
CHO6 2437 36.36 PASS
CHO09 2452 36.48 PASS
TX CHO03
Center 2 iz 4 MHzZ/S Span 40 MHZ
Date: Z.SEP.2012 20:26:32

Report No.: NEI-FCCP-1-1308C211

Page 91 of 167




Neutron Engineering Inc.

TX CH 06

Center 2.437 GHz 4 MHz/

Date: 3.SEP.2013 20:2%:38

Span 40 MH=z

TX CH 09

Center 2.452 GHz 4 MHz/

Date: 3.SEP.2013 20:32:00

Span 40 MH=z
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EUT : Wireless N450 Gigabit Router (Model Name. F452
Temperature : 24 C Relative Humidity : |60 %
Pressure 1016 hPa Test Voltage AC 120V/60Hz
Test Mode TX N MODE -40MHz/ CHO3, CH06, CHO9-ANT 1
Test Channel Frequency Bandwidth Result
(MH2) (MH2)
CHO3 2422 36.40 PASS
CHO6 2437 36.40 PASS
CHO09 2452 36.48 PASS
TX CH 03
Center 2 iz 4 MHzZ/S Span 40 MHZ
Date: 3.SEP.2012 20:21:45
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TX CH 06

Center 2.437 GHz 4 MHz/

Date: 3.SEP.2013 20:17:53

Span 40 MH=z

TX CH 09

Center 2.452 GHz 4 MHz/

Date: 3.SEP.2013 20:10:21

Span 40 MH=z

Report No.: NEI-FCCP-1-1308C211

Page 94 of 167




Neutron Engineering Inc.

EUT : Wireless N450 Gigabit Router (Model Name. F452
Temperature : 24 C Relative Humidity : |60 %
Pressure 1016 hPa Test Voltage AC 120V/60Hz
Test Mode TX N MODE -40MHz/ CHO3, CH06, CHO9-ANT 2
Test Channel Frequency Bandwidth Result
(MH2) (MH2)
CHO3 2422 36.40 PASS
CHO6 2437 36.37 PASS
CHO09 2452 36.48 PASS
TX CH 03
Center 2 iz 4 MHzZ/S Span 40 MHZ
Date: 3.SEP.2012 19:52:11
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TX CH 06

Center 2.437 GHz 4 MHz/

Date: 3.SEP.2013 19:5%:58

Span 40 MH=z

TX CH 09

Center 2.452 GHz 4 MHz/

Date: 3.SEP.2013 20:03:56

Span 40 MH=z
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6. MAXIMUM OUTPUT POWER TEST

6.1 Applied procedures /limit
FCC Partl5 (15.247) , Subpart C

. L Frequency Range
Section Test Item Limit Result
(MHz)
Maximum Output
15.247(b)(3) 1 watt or 30dBm 2400-2483.5 PASS
Power
6.1.1 MEASUREMENT INSTRUMENTS LIST
Kind of . . . . .
Item Equi Manufacturer | Type No. Serial No. [Last Calibration [Next Calibration
quipment
1 P'Se%e:t:ro""er Agilent N1911A |MY45100473| May.04.2013 | Apr.25.2014
2 PW”eba”d Agilent N1921A |MY51100041| May.04.2013 | Apr.25.2014
ower sensor

Remark: “N/A” denotes no model name, serial no. or calibration specified.
All calibration period of equipment list is one year.

6.1.2 TEST PROCEDURE

a. The EUT was directly connected to the power meter and antenna output port as show in the
block diagram below,
b. The maximum peak conducted output power was performed in accordance with method 9.1.3
of FCC KDB 558074
6.1.3 DEVIATION FROM STANDARD
No deviation.

6.1.4 TEST SETUP

EUT Power Meter

6.1.5 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 4.1.6 Unless otherwise a special
operating condition is specified in the follows during the testing.
Transmit output power was measured while the host equipment supply voltage was varied from
85 % to 115 % of the nominal rated supply voltage. No change in transmit output power was
observed.
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6.1.6 TEST RESULTS

Neutron Engineering Inc.

EUT : Wireless N450 Gigabit Router (Model Name F452
Temperature : 24 C Relative Humidity : {60 %
Pressure : 1016 hPa Test Voltage AC 120V/60Hz
Test Mode TX B MODE /CHO1, CHO6, CH11
Frequency Peak Output Power LIMIT LIMIT
(MHz) (dBm) (dBm) (W)
2412 MHz 18.23 30 1
2437 MHz 18.55 30 1
2462 MHz 18.69 30 1
EUT : Wireless N450 Gigabit Router |Model Name F452
Temperature : 24 C Relative Humidity : |60 %
Pressure : 1016 hPa Test Voltage AC 120V/60Hz
Test Mode TX G MODE /CHO01, CHO06, CH11
Frequency Peak Output Power LIMIT LIMIT
(MHz) (dBm) (dBm) (W)
2412 MHz 25.74 30 1
2437 MHz 25.68 30 1
2462 MHz 25.54 30 1
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EUT : Wireless N450 Gigabit Router |Model Name F452
Temperature : 24 C Relative Humidity : |60 %
Pressure : 1016 hPa Test Voltage AC 120V/60Hz
Test Mode TX N-20M MODE /CHO01, CHO06, CH11-ANT O
Frequency Peak Output Power LIMIT LIMIT
(MHz) (dBm) (dBm) (W)
2412 MHz 22.73 30 1
2437 MHz 22.57 30 1
2462 MHz 22.69 30 1
EUT : Wireless N450 Gigabit Router (Model Name F452
Temperature : 24 C Relative Humidity : |60 %
Pressure : 1016 hPa Test Voltage AC 120V/60Hz
Test Mode TX N-20M MODE /CHO01, CHO06, CH11-ANT 1
Frequency Peak Output Power LIMIT LIMIT
(MHz) (dBm) (dBm) (W)
2412 MHz 22.53 30 1
2437 MHz 22.05 30 1
2462 MHz 22.22 30 1
EUT : Wireless N450 Gigabit Router (Model Name F452
Temperature : 24 C Relative Humidity : |60 %
Pressure 1016 hPa Test Voltage AC 120V/60Hz
Test Mode TX N-20M MODE /CH01, CHO6, CH11-ANT 2
Frequency Peak Output Power LIMIT LIMIT
(MHz) (dBm) (dBm) (W)
2412 MHz 22.19 30 1
2437 MHz 22.68 30 1
2462 MHz 22.79 30 1
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EUT : Wireless N450 Gigabit Router (Model Name F452
Temperature : 24 C Relative Humidity : |60 %
Pressure 1016 hPa Test Voltage AC 120V/60Hz
Test Mode TX N-20M MODE /CH01, CHO6, CH11-ANT O+ANT 1+ANT 2
Frequency | Peak Output Power LIMIT LIMIT
(MHz) (dBm) (dBm) (W)

2412 MHz 27.26 30 1

2437 MHz 27.21 30 1

2462 MHz 27.34 30 1

Note: The EUT incorporates a MIMO function. Physically, the EUT provides three completed
transmitters and three receivers (3T3R).all transmit signals are completely uncorrelated, then,
Direction gain = Ganr, that is Directional gain=5.
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EUT : Wireless N450 Gigabit Router (Model Name F452
Temperature : 24 C Relative Humidity : |60 %
Pressure : 1016 hPa Test Voltage AC 120V/60Hz
Test Mode TX N-40M MODE /CH03, CH06, CHO9-ANT 0
Frequency | Peak Output Power LIMIT LIMIT
(MHz2) (dBm) (dBm) (W)
2422 MHz 22.64 30 1
2437 MHz 22.73 30 1
2452 MHz 22.56 30 1
EUT : Wireless N450 Gigabit Router [Model Name F452
Temperature : 24 C Relative Humidity : |60 %
Pressure 1016 hPa Test Voltage : AC 120V/60Hz
Test Mode TX N-40M MODE /CH03, CH06, CHO9-ANT 1
Frequency Peak Output Power LIMIT LIMIT
(MHz) (dBm) (dBm) (W)
2422 MHz 22.11 30 1
2437 MHz 22.80 30 1
2452 MHz 22.32 30 1
EUT : Wireless N450 Gigabit Router (Model Name F452
Temperature : 24 C Relative Humidity : |60 %
Pressure : 1016 hPa Test Voltage AC 120V/60Hz
Test Mode TX N-40M MODE /CH03, CH06, CHO9-ANT 2
Frequency Peak Output Power LIMIT LIMIT
(MHz) (dBm) (dBm) (W)
2422 MHz 22.02 30 1
2437 MHz 22.35 30 1
2452 MHz 22.53 30 1
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EUT : Wireless N450 Gigabit Router (Model Name F452
Temperature : 24 C Relative Humidity : |60 %

Pressure 1016 hPa Test Voltage AC 120V/60Hz
Test Mode TX N-40M MODE /CH03, CHO06, CHO9-ANT O+ANT 1+ANT 2

Frequency Peak Output Power LIMIT LIMIT
(MHz) (dBm) (dBm) (W)
2422 MHz 27.04 30 1
2437 MHz 27.40 30 1
2452 MHz 27.24 30 1

Note: The EUT incorporates a MIMO function. Physically, the EUT provides three completed
transmitters and three receivers (3T3R).all transmit signals are completely uncorrelated, then,
Direction gain = Ganr, that is Directional gain=5.
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7. ANTENNA CONDUCTED SPURIOUS EMISSION

7.1 Applied procedures / limit
20dBc in any 100 kHz bandwidth outside the operating frequency band. In case the emission fall
within the restricted band specified on 15.205(a), then the 15.209(a) limit in the table below has to

be followed.

Frequencies Field Strength Measurement Distance
(MHZz) (micorvolts/meter) (meters)
0.009~0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHz) 30
1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3
960~1000 500 3

7.1.1 MEASUREMENT INSTRUMENTS LIST

Item K'.nd of Manufacturer | Type No. | Serial No. |Last Calibration| Next Calibration
Equipment

1 | Spectum R&S FSP_40 | 100185 | Nov.17.2012 | Nov. 16.2013
Analyzer —

7.1.2 TEST PROCEDURE

the block diagram below,

No deviation.

7.1.4 TEST SETUP

EUT

7.1.3 DEVIATION FROM STANDARD

Remark: “N/A” denotes no model name, serial no. or calibration specified.
All calibration period of equipment list is one year.

a. The EUT was directly connected to the spectrum analyzer and antenna output port as show in

b. Spectrum Setting : RBW= 100KHz, VBW=300KHz, Sweep time = Auto.

7.1.5 EUT OPERATION CONDITIONS

SPECTRUM
ANALYZER

The EUT tested system was configured as the statements of 4.1.6 Unless otherwise a special
operating condition is specified in the follows during the testing.
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7.1.6 TEST RESULTS

EUT : Wireless N450 Gigabit Router (Model Name F452
Temperature : 24 C Relative Humidity : |60 %

Pressure : 1016 hPa Test Voltage AC 120V/60Hz
Test Mode TX B MODE /CHO1, CHO06 , CH11

Channel of Worst Data: CHO1

The max. radio frequency power in any 100kHz
bandwidth outside the frequency band

The max. radio frequency power in any 100 kHz
bandwidth within the frequency band.

FREQUENCY(MHz) POWER(dBm)

FREQUENCY(MHz)

POWER(dBm)

2400.00

-46.35

2500.00

-47.48

Result

power.

In any 100kHz bandwidth outside the frequency band, the radio frequency power is at least 20dB
below that in the 100kHz bandwidth within the band that contains the highest lever of the desired
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TX B mode CHO1

Sl

=80

Center 2.376

Date: 3

.SEP.2013

GHz

17:29:02

10 ME=z/

Span 100 MHz

TX B mode CH11

&

Eef 20 dBm

*REW 100 kHz
*VEW Z00 kHz

30 dE EWT 10 m=

20 Offpet 0.% d

-80

Center 2.49%

Date: 3.SEP.2012

FHZ

17:24:42

10 MHE=z/

Span 100 MH=
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TX B mode CHO1 (30M~1000MHz)

E *VBW 300 kHz
Fef 20 dBm *att 30 4B SWT 100 ms

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 3.SEP.2013 17:29:26

TX B mode CHO1 (1000MHz~10" Harmonic)

® *REW 100 kHz
*WVEW 300 kH=z

Ref 20 dBm *ATL 30 dB SWT 2.6 =

20 Offeget 0.% dB

1c [ 2 ]

peax]
-1
-117 1 dpr

20 1

30

_4q

- PRI T T I st henphiud ALy

T A L f ity it

&0

L
Start 1 GEz 2.5% GH=z/ Stop 26.5 GHz

Date: 3.SEP.2013 17:29:39

Report No.: NEI-FCCP-1-1308C211 Page 106 of 167




Neutron Engineering Inc.

TX B mode CHO6 (30M~1000MHz)

Ref 20 dBm *Att 30 4B

20 Offpet 0.% 4B

1 FX

roa N TN A N I

Start 30 MEz

TX B mode CHO6 (1000MHz~10"™ Harmonic)

® *REW 100 kHz Marxer 1 [T1 ]
*VBW 300 kHz

Fef 20 dBm “Att 30 OB SWT 2.6 =

20 Offpet 0.% dBE

10 4 v 1 n
m 1 T
D2 - clRm
IPL BV RS T ITERIOL PN s WWWM

&0

Start 1 GHz 2.55 GHz/ Step 26.5 GHz

Date: Z_.SEP.2013 17:27:12
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TX B mode CH11 (30M~1000MHz)

REef 20 dBm

*REW 100 kEz Marker
*WVBW 300 kEz
*Att 30 dB SWT 100 ms=

i EK

Ej

] " 'WMMMMMM

L A U

&0
tart Hz
Date SE 1
Ref 20
20 Cffpet
10
=== |
Mok a A
WA A
Star GHz
Date: 3.5EP.2013
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EUT : Wireless N450 Gigabit Router (Model Name F452
Temperature : 24 C Relative Humidity : |60 %

Pressure 1016 hPa Test Voltage AC 120V/60Hz
Test Mode TX G MODE / CHO1, CHO6 , CH11

Channel of Worst Data: CHO1

The max. radio frequency power in any 100kHz
bandwidth outside the frequency band

The max. radio frequency power in any 100 kHz
bandwidth within the frequency band.

FREQUENCY(MHz) POWER(dBm)

FREQUENCY(MHz)

POWER(dBm)

2398.20

-26.64

2483.50

-46.86

Result

power.

In any 100kHz bandwidth outside the frequency band, the radio frequency power is at least 20dB
below that in the 100kHz bandwidth within the band that contains the highest lever of the desired
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TX G mode CHO1

2.378 GE=z 10 MEz/ Span 100 MH=z

TX G mode CH11

[/‘ I L“r \.\
M \ ;

g IMR FRL YN W NI A Y YW T
o

-

- B0 [

Canter 2.482 GH=z 10 MHEz/ Span 100 MH=z
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@

TX G mode CHO1 (30M~1000MHz)

*RBEW 100 kEHz
*VBEW 300 kHz

Date: 2.SEP.2012

17:35:25

Ref 20 d4dBm * ALY 30 4B SWT 100 m=
20 Offget 0.5 dB
10
-10
SHEEES i
30
- dac
1. | g + " P i " | |
SN A AR g AR oo
&0
-
-80
Start 30 MH=z 97 MEz/ Step 1 GHz

TX G mode CHO1 (1000MHz~10" Harmonic)

*RBEW 100 kEHz
*VBEW 300 kHz

Ref 20 d4dBm * ALY 30 4B SWT 2.6 =3
20 Offget 0.5 dB
10
= |
o — E 1R i
L-10
20 B s s | 31
30
|- ac -
J&auwhr'{j}”\ﬂupfhivvVﬁde”V*Jw““”i
pird e 4 po ik ol By s Ly T APATPE T
=¥ A A g A f S e
— G0
-
-BO
Start 1 GH:z 2.585 GHz/ Stop 26.5 GHz
Date: 3.5EF.2013 17:35:47
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TX G mode CHO6 (30M~1000MHz)

® *REW 100 kHz
*VBEW 300 kHz

Ref 20 d4dBm *ALt 30 4B SWT 100 m=

20 Offper 0.5 dB

-10

20

30

|- a0

_ 5 1 T. I

LTI T B WY S RPN S UL VA Y T PV NI Y L
— &0

L 70

-80

Start 30 MH=z 97 MEz/ Step 1 GHz

Date: 2.SEP.2012 18:36:11

TX G mode CH06 (1000MHz~10" Harmonic)

® *REW 100 kHz
*VBEW 300 kHz

Ref 20 d4dBm *ALt 30 4B SWT 2.6 =3

20 Offper 0.5 dB

=10

20

30

|- a0

bl 4 i PRI IR T *
oy PR

— G0

70

-BO

Start 1 GH:z 2.585 GHz/ Stop 26.5 GHz

Date: 2.SEP.2012 18:56:28
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TX G mode CH11 (30M~1000MHz)

® *REW 100 kHz
*VBEW 300 kHz

Ref 20 d4dBm *ALt 30 4B SWT 100 m=

20 Offper 0.5 dB

-10

30

|- a0

3 L A 2l & 3 1
U PR A Aok L TR LS UNVR DTV RV A M R
&0
L 70
-80
Start 30 MH=z 97 MEz/ Step 1 GHz

Date: 2.SEP.2012 19:00:08

TX G mode CH11 (1000MHz~10"™ Harmonic)

® *REW 100 kHz
*VBEW 300 kHz

Ref 20 d4dBm *ALt 30 4B SWT 2.6 =3

20 Offper 0.5 dB

=10

20 B L e it

30

|- a0

— G0

70

-BO

Start 1 GH:z 2.585 GHz/ Stop 26.5 GHz

Date: 2.SEP.2012 19:00:22
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EUT : Wireless N450 Gigabit Router (Model Name F452
Temperature : 24 C Relative Humidity : |60 %

Pressure 1016 hPa Test Voltage AC 120V/60Hz
Test Mode TX N-20M MODE / CHO01, CHO06 , CH11-ANT O

Channel of Worst Data: CHO1

The max. radio frequency power in any 100kHz
bandwidth outside the frequency band

The max. radio frequency power in any 100 kHz
bandwidth within the frequency band.

FREQUENCY(MHz) POWER(dBm)

FREQUENCY(MHz)

POWER(dBm)

2399.60

-25.39

2483.50

-45.55

Result

power.

In any 100kHz bandwidth outside the frequency band, the radio frequency power is at least 20dB
below that in the 100kHz bandwidth within the band that contains the highest lever of the desired
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TX HT20 mode CHO1

L b ’
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b ek Sttt d AN B b4 A, Ak ‘..I..Wﬂ-"']
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Canter 2.376¢ GEz 10 MEz/ Span 100 MHz

Date: 2.SEP.2012 19:08:38

TX HT20 mode CH11
® *REW 100 kHz
*WBEW 200 kH=z
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® * REW
*VBEW

Ref 20 d4dBm *ALt 30 4B SWT

100 kHz
300 kHz
100 m=

TX HT20 mode CHO1 (30M~1000MHz)

20 Offper 0.5 dB

=10

20

30

|- a0

— G0
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-B0

Start 30 MHz 97 MHz/

Date: 2.SEP.2012 19:09:12

Stop 1 GHz

TX HT20 mode CHO1 (1000MHz~10" Harmonic)

® *REW 100 kHz
*VBEW

300 kHz
Ref 20 d4dBm *ALt 30 4B SWT 2.6 =3
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=10
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|- a0
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Stop 26.5 GHz
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TX HT20 mode CHO6 (30M~1000MHZz)

® *REW 100 kHz
*VBEW 300 kHz

Ref 20 d4dBm *ALt 30 4B SWT 100 m=

20 Offper 0.5 dB
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Date: 2.SEP.2012 19:15:21

TX HT20 mode CHO06 (1000MHz~10" Harmonic)

® *REW 100 kHz
*VBEW 300 kHz
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TX HT20 mode CH11 (30M~1000MHz)

® *REW 100 kHz
*VBEW 300 kHz

Ref 20 d4dBm *ALt 30 4B SWT 100 m=

20 Offper 0.5 dB
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EUT : Wireless N450 Gigabit Router (Model Name F452
Temperature : 24 C Relative Humidity : |60 %

Pressure 1016 hPa Test Voltage AC 120V/60Hz
Test Mode TX N-20M MODE / CHO1, CHO6 , CH11-ANT 1

Channel of Worst Data: CHO1

The max. radio frequency power in any 100kHz
bandwidth outside the frequency band

The max. radio frequency power in any 100 kHz
bandwidth within the frequency band.

FREQUENCY(MHz) POWER(dBm)

FREQUENCY(MHz)

POWER(dBm)

2398.40

-27.07

2483.50

-46.03

Result

power.

In any 100kHz bandwidth outside the frequency band, the radio frequency power is at least 20dB
below that in the 100kHz bandwidth within the band that contains the highest lever of the desired
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TX HT20 mode CHO1
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TX HT20 mode CHO1 (30M~1000MHz)

® *REW 100 kHz
*VBEW 300 kHz

Ref 20 d4dBm *ALt 30 4B SWT 100 m=

20 Offper 0.5 dB

Lo (231
= |, :
D1 -2.26 dBm
--10
20
T [= 5o

30
3DE

Y

— G0

70

-B0

Start 30 MH=z 97 MEz/ Step 1 GHz

Date: 2.SEP.2012 19:29:52

TX HT20 mode CHO1 (1000MHz~10" Harmonic)
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TX HT20 mode CHO6 (30M~1000MHZz)
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TX HT20 mode CH11 (30M~1000MHz)
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EUT : Wireless N450 Gigabit Router (Model Name F452
Temperature : 24 C Relative Humidity : |60 %

Pressure : 1016 hPa Test Voltage AC 120V/60Hz
Test Mode TX N-20M MODE / CHO1, CHO6 , CH11-ANT 2

Channel of Worst Data: CHO1

The max. radio frequency power in any 100kHz
bandwidth outside the frequency band

The max. radio frequency power in any 100 kHz
bandwidth within the frequency band.

FREQUENCY(MHz) POWER(dBm)

FREQUENCY(MHz)

POWER(dBm)

2399.60

-25.56

2500.00

-47.15

Result

power.

In any 100kHz bandwidth outside the frequency band, the radio frequency power is at least 20dB
below that in the 100kHz bandwidth within the band that contains the highest lever of the desired
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TX HT20 mode CHO1
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TX HT20 mode CHO1 (30M~1000MHz)
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TX HT20 mode CH11 (30M~1000MHz)

® *REW 100 kHz
*VBEW 300 kHz

Ref 20 d4dBm *ALt 30 4B SWT 100 m=

20 Offper 0.5 dB

=10

20
30
-4

LUV ot e A= Wty 'W‘-'UVV-LW

— G0

70

-B0

Start 30 MH=z 97 MEz/ Step 1 GHz

Date: 2.SEP.2012 19:46:45

TX HT20 mode CH11 (1000MHz~10" Harmonic)

® *REW 100 kHz
*VBEW 300 kHz

Ref 20 d4dBm *ALt 30 4B SWT 2.6 =3

20 Offper 0.5 dB

=10

20

30

|- a0

— G0

70

-BO

Start 1 GH:z 2.585 GHz/ Stop 26.5 GHz

Date: 2.SEP.2012 19:47:06

Report No.: NEI-FCCP-1-1308C211 Page 128 of 167




Neutron Engineering Inc.

EUT : Wireless N450 Gigabit Router (Model Name F452
Temperature : 24 C Relative Humidity : |60 %

Pressure 1016 hPa Test Voltage AC 120V/60Hz
Test Mode TX N-40M MODE / CH03, CHO06 , CHO9-ANT 0

Channel of Worst Data: CH09

The max. radio frequency power in any 100kHz
bandwidth outside the frequency band

The max. radio frequency power in any 100 kHz
bandwidth within the frequency band.

FREQUENCY(MHz) POWER(dBm)

FREQUENCY(MHz)

POWER(dBm)

2399.40

-32.02

2484.60

-38.13

Result

power.

In any 100kHz bandwidth outside the frequency band, the radio frequency power is at least 20dB
below that in the 100kHz bandwidth within the band that contains the highest lever of the desired
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TX HT40 mode CHO3
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TX HT40 mode CHO3 (30M~1000MHz)
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TX HT40 mode CHO6 (30M~1000MHz)

*RBEW 100 kEHz
*VBEW 300 kHz

*ALt 30 4B SWT 100 m=

dB

-10

20

30

|- a0

— G0

70

-BO

Start 30 MH=z

3.SEF.2013

20:30:24

97 MEz/

Stop 1 GHz

Date

TX HT40 mode CHO6 (1000MHz~10"™ Harmonic)

*RBEW 100 kEHz
*VBEW 300 kHz

*ALt 30 4B SWT 2.6 =3

dB

=10

20

30

|- a0

Bttt i s L
e '}

TR PR Y. LT W

gl S A

— G0

70

-BO

Start 1 GH:z

: 3.SEF.2013

20:30:45

2.55 GH=z/

Stop 26.5 GHz

Report No.: NEI-FCCP-1-1308C211

Page 132 of 167




Neutron Engineering Inc.

TX HT40 mode CHO9 (30M~1000MHz)
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EUT : Wireless N450 Gigabit Router (Model Name F452
Temperature : 24 C Relative Humidity : |60 %

Pressure 1016 hPa Test Voltage AC 120V/60Hz
Test Mode TX N-40M MODE / CH03, CH06 , CHO9-ANT 1

Channel of Worst Data: CH09

The max. radio frequency power in any 100kHz
bandwidth outside the frequency band

The max. radio frequency power in any 100 kHz
bandwidth within the frequency band.

FREQUENCY(MHz) POWER(dBm)

FREQUENCY(MHz)

POWER(dBm)

2399.40

-32.47

2484.60

-37.83

Result

power.

In any 100kHz bandwidth outside the frequency band, the radio frequency power is at least 20dB
below that in the 100kHz bandwidth within the band that contains the highest lever of the desired
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TX HT40 mode CHO3
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TX HT40 mode CHO3 (30M~1000MHz)
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TX HT40 mode CHO6 (30M~1000MHz)
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TX HT40 mode CHO9 (30M~1000MHz)

® *REW 100 kHz
*VBEW 300 kHz

Ref 20 d4dBm *ALt 30 4B SWT 100 m=

20 Offper 0.5 dB

-10

20

30

|- a0

rto " . A 4 m -

— G0

70

-BO

Start 30 MH=z 97 MEz/ Step 1 GHz

Date: 2.SEP.20132 20:13:17

TX HT40 mode CHO9 (1000MHz~10"™ Harmonic)

® *REW 100 kHz
*VBEW 300 kHz

Ref 20 d4dBm *ALt 30 4B SWT 2.6 =3

20 Offper 0.5 dB

=10

20

30

|- a0

— G0

70

-BO

Start 1 GH:z 2.585 GHz/ Stop 26.5 GHz

Date: 2.SEP.20132 20:13:50

Report No.: NEI-FCCP-1-1308C211 Page 138 of 167




Neutron Engineering Inc.

EUT : Wireless N450 Gigabit Router (Model Name F452
Temperature : 24 C Relative Humidity : |60 %

Pressure 1016 hPa Test Voltage AC 120V/60Hz
Test Mode TX N-40M MODE / CH03, CH06 , CHO9-ANT 2

Channel of Worst Data: CH09

The max. radio frequency power in any 100kHz
bandwidth outside the frequency band

The max. radio frequency power in any 100 kHz
bandwidth within the frequency band.

FREQUENCY(MHz) POWER(dBm)

FREQUENCY(MHz)

POWER(dBm)

2400.00

-32.25

2485.80

-42.17

Result

power.

In any 100kHz bandwidth outside the frequency band, the radio frequency power is at least 20dB
below that in the 100kHz bandwidth within the band that contains the highest lever of the desired
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TX HT40 mode CHO3
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TX HT40 mode CHO3 (30M~1000MHz)
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TX HT40 mode CHO6 (30M~1000MHz)
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TX HT40 mode CHO9 (30M~1000MHz)

® *REW 100 kHz Ma
*VBEW 300 kHz

Ref 20 d4dBm *ALt 30 4B SWT 100 m=

20 Offper 0.5 dB

-10

20

30

|- a0

— G0

70

-BO

Start 30 MH=z 97 MEz/ Step 1 GHz

Date: 2.SEP.2012 20:06:30

TX HT40 mode CHO9 (1000MHz~10"™ Harmonic)

® *REW 100 kHz
*VBEW 300 kHz

Ref 20 d4dBm *ALt 30 4B SWT 2.6 =3

20 Offper 0.5 dB

=10

20

30

|- a0

—aAL TP PLIEY. TS TN 1T T Y TyTY | M,jwwwwm

— G0

70

-BO

Start 1 GH:z 2.585 GHz/ Stop 26.5 GHz

Date: 2.SEP.2012 20:07:04

Report No.: NEI-FCCP-1-1308C211 Page 143 of 167




Report No.: NEI-FCCP-1-1308C211

Neutron Engineering Inc.

8. POWER SPECTRAL DENSITY TEST

8.1 Applied procedures / limit

FCC Partl5 (15.247) , Subpart C

Frequency Range

Section Test Item Limit Result
(MH2)
15.247(e) Power Spectral Density . 8 dBm 2400-2483.5 PASS
' (in any 3KHz) )
8.1.1 MEASUREMENT INSTRUMENTS LIST
Kind of . . . . .
Item . Manufacturer | Type No. | Serial No. |Last Calibration| Next Calibration
Equipment
1 Spectrum R&S FSP 40 | 100185 | Nov.17.2012 | Nov. 16.2013
Analyzer

Remark: “N/A” denotes no model hame, serial no. or calibration specified.
All calibration period of equipment list is one year.

8.1.2 TEST PROCEDURE

a. The EUT was directly connected to the spectrum analyzer and antenna output port as show in
the block diagram below,
b. Spectrum Setting : RBW=3KHz, VBW=10 KHz, Sweep time = Auto.

8.1.3 DEVIATION FROM STANDARD
No deviation.

8.1.4 TEST SETUP

EUT SPECTRUM
ANALYZER

8.1.5 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 4.1.6 Unless otherwise a special
operating condition is specified in the follows during the testing.
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8.1.6 TEST RESULTS

EUT : Wireless N450 Gigabit Router (Model Name F452
Temperature : 24 C Relative Humidity : |60 %
Pressure 1016 hPa Test Voltage AC 120V/60Hz
Test Mode TX B MODE /CHO01, CHO6, CH11
Test Channel Frequency Power Density LIMIT
(MH2) (dBm) (dBm)
CHO1 2412 MHz -11.34 8
CHO6 2437 MHz -12.12 8
CH11 2462 MHz -9.77 8
TX CHO1
@ L
Fef 20 dBm At 30 dB SWT 2.05 =
20 Offret 0.% o8B
D
|
ee /www‘\ww%\
l_'v'-‘I;|.l-‘Z 2.412 GH=z 1.82 MHz/ Span 18.2 MH=z
Date: 3.S5EP.2013 16:55:01
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EUT : Wireless N450 Gigabit Router (Model Name F452
Temperature : 24 C Relative Humidity : |60 %
Pressure 1016 hPa Test Voltage AC 120V/60Hz
Test Mode TX G MODE /CHO1, CHO6, CH11
Test Channel Frequency Power Density LIMIT
(MHz) (dBm) (dBm)
CHO1 2412 MHz -14.31 8
CHO6 2437 MHz -15.31 8
CH11 2462 MHz -14.34 8
TX CHO1
® REW 3 kH=z
VBW 10 kH=z
Fef 20 dBm At 30 dB SWT 2.8 =
0 Offbet 0.5 dB
&= |,
L AL N A A A, A

Date: 3.

ter 2.412 GH=z 2.475 MHEz/

SEP.2013 17:40:50

Span 24.

7% MHz
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EUT : Wireless N450 Gigabit Router (Model Name F452
Temperature : 24 C Relative Humidity : |60 %
Pressure 1016 hPa Test Voltage AC 120V/60Hz
Test Mode : TX N MODE-20MHz /CHO1, CHO06, CH11-ANT O
Test Channel Frequency Power Density LIMIT
(MHz) (dBm) (dBm)
CHO1 2412 MHz -15.69 8
CHO6 2437 MHz -14.08 8
CH11 2462 MHz -16.11 8
TX CHO1
Fef 20 dBm Att 30 dB ;;I‘\; ::‘3{:_

o offpet 0.5 4B

-0

., MMJ‘.MMWMMM e
A1 e LT e

o | )
[

=80
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TX CHO6
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EUT : Wireless N450 Gigabit Router (Model Name F452
Temperature : 24 C Relative Humidity : |60 %
Pressure 1016 hPa Test Voltage AC 120V/60Hz
Test Mode TX N MODE-20MHz /CHO1, CHO06, CH11-ANT 1
Test Channel Frequency Power Density LIMIT
(MH2z) (dBm) (dBm)
CHO1 2412 MHz -17.16 8
CHO06 2437 MHz -17.10 8
CH11 2462 MHz -16.46 8
TX CHO1
Fef 20 dBm Att 30 dB ;;I‘\; ::‘3{:_

0 Offpet 0.5 4B

-0

T

=80

Center Z.41Z GHz 2.475 MH=z/

Date: 2.S5EP.2013 19:27:32

Span Z24.75 MHz
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TX CHO6
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&0
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EUT : Wireless N450 Gigabit Router (Model Name F452
Temperature : 24 C Relative Humidity : |60 %
Pressure 1016 hPa Test Voltage AC 120V/60Hz
Test Mode : TX N MODE-20MHz /CHO1, CHO06, CH11-ANT 2
Test Channel Frequency Power Density LIMIT
(MHz) (dBm) (dBm)
CHO1 2412 MHz -17.14 8
CHO6 2437 MHz -15.49 8
CH11 2462 MHz -13.44 8
TX CHO1
Fef 20 dBm Att 30 dB ;;I‘\; ::‘3{:_
o Gffpet 0.% 4B
1
m -0
a0 |JI1 14 A By ti)
AW vw

=80

Center Z.412 GHz 2.475% MHz/ Span Z24.75 MHz

Date: 2.SEP.2013 19:332:28
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EUT : Wireless N450 Gigabit Router (Model Name F452
Temperature : 24 C Relative Humidity : |60 %
Pressure 1016 hPa Test Voltage AC 120V/60Hz
Test Mode TX N MODE-20MHz /CHO1, CH06, CH11-ANT O+ANT 1+ANT 2
Test Channel Frequency Power Density LIMIT
(MHz) (dBm) (dBm)
CHO1 2412 MHz -11.84 8
CHO06 2437 MHz -10.61 8
CH11 2462 MHz -10.34 8

Note: The EUT incorporates a MIMO function. Physically, the EUT provides three completed
transmitters and three receivers (3T3R).all transmit signals are completely uncorrelated, then,
Direction gain = Ganr, that is Directional gain=5.
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EUT : Wireless N450 Gigabit Router (Model Name F452
Temperature : 24 C Relative Humidity : |60 %
Pressure 1016 hPa Test Voltage AC 120V/60Hz
Test Mode TX N MODE-40MHz /CHO03, CH06, CHO9-ANT 0
Test Channel Frequency Power Density LIMIT
(MH2z) (dBm) (dBm)
CHO3 2422 MHz -19.40 8
CHO6 2437 MHz -18.18 8
CHO9 2452 MHz -18.85 8
TX CHO3
R:JJ. V;;J fu. - _ Att 30 4B WL 6.2 s
=
=g
W \_JMM
Date: Z_.SEP.Z2013 20:26:51
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EUT : Wireless N450 Gigabit Router (Model Name F452
Temperature : 24 C Relative Humidity : |60 %
Pressure 1016 hPa Test Voltage AC 120V/60Hz
Test Mode TX N MODE-40MHz /CHO03, CH06, CHO9-ANT 1
Test Channel Frequency Power Density LIMIT
(MH2z) (dBm) (dBm)
CHO3 2422 MHz -18.24 8
CHO6 2437 MHz -18.35 8
CHO9 2452 MHz -18.51 8
TX CHO3
R:JJ. V;;J fu. - _ Att 30 4B WL 6.2 s
=
=g
Date: Z_SEP.2013 Z20:22:20
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EUT : Wireless N450 Gigabit Router (Model Name F452
Temperature : 24 C Relative Humidity : |60 %
Pressure 1016 hPa Test Voltage AC 120V/60Hz
Test Mode TX N MODE-40MHz /CHO03, CH06, CHO9-ANT 2
Test Channel Frequency Power Density LIMIT
(MH2z) (dBm) (dBm)
CHO3 2422 MHz -18.17 8
CHO6 2437 MHz -18.54 8
CHO9 2452 MHz -18.67 8
TX CHO3
R:JJ. V;;J fu. - _ Att 30 4B WL 6.2 s
=
=g

&0

ate:

5.472 MHz/

J.SEP.Z2012 19:52:34

1 4.72 MH=
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TX CHO6
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TX CHO9

® “REW 3 kHz
*YBW 10 kHz

Fef 20 dBm “Att 30 OB SWT 6.2 =

20 QOffpet 0.% dB

=

&0

1ter Z.452 GH=z 5.47 MH=z/ Span 4.7 MHz
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EUT : Wireless N450 Gigabit Router (Model Name
Temperature : 24 C Relative Humidity :
Pressure 1016 hPa Test Voltage AC 120V/60Hz
Test Mode TX N MODE-40MHz /CHO03, CH06, CHO9-ANT O+ANT 1+ANT 2
Test Channel Frequency Power Density LIMIT
(MHz) (dBm) (dBm)
CHO3 2422 MHz -13.84 8
CHO6 2437 MHz -13.55 8
CHO9 2452 MHz -13.90 8

Note: The EUT incorporates a MIMO function. Physically, the EUT provides three completed
transmitters and three receivers (3T3R).all transmit signals are completely uncorrelated, then,
Direction gain = Ganr, that is Directional gain=>5.
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9. EUT TEST PHOTO

Conducted Measurement Photos
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Radiated Measurement Photos
9KHz-30MHz
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Radiated Measurement Photos
30MHz -1000MHz

Report No.: NEI-FCCP-1-1308C211 Page 165 of 167




Neutron Engineering Inc.

Radiated Measurement Photos
Above 1000MHz
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